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M H 31 ^72 3 37 Cyanidium caldarium 

(Tilden) Geitler (CMt'T 

Hiroyuki Hirose: Studies on Cyanidium caldarium (Tilden) 
Geitler, with special reference to its ecology and 
distribution in Japan 


fglgcD—*ff Cyanidium caldarium (Tildea) Geitler 

m&wtimmimm t l -ct & ii < jim $ i tsusix & &»#)© 

(1942, 1943) L < L'C&Ml&tf,- MROMgZHtc 
ffiMojtkK, WM-mx (1940 a, b, 1942) vm&ZhtzffiB&K, 

mm> mmzmms: (1940, 1941, 1942 a, b> ©iil 

Cyanidium LY®Hf22 

Cfcllii) LA 32 y jj/r <l frit^tTTI®AIMS 

t2i 0 ?a2)toa-ei iAtTvjiJAxja m l -amm^ © mm %324 

m% 54 mua© itSMusoi w a 0x a 

< *> x-msasm 

pH leolaffl^SU^cgi^X-, LIT (0 MMTMUATT (2).®fffiB&# (3) 

1. H:fc[c;fef*§3W|j. 

0iwif^ijitSo so* 

i pH #: V £#SB LA C £&©=fS^ft©;^£(iP2c LA A©€fu 

-. e iztrxmM, h izmmvm n mm-hs o 

m, Y E & H TT E & Y (S^^^tffiAO^PST^So 

.ftHSatftfe*: Jlimw (38°C-65°0, pH = 1.2-2.6, flS»® 40 o C-54°C, « 
pH = 1.2—2.6)(Y); (42°0, 42°C, 45.2°C, 50°O, 55°0, 55.2°C, 56.3°C, 60°C, 

60°C, 60°0, 60.7°C, pH =1.0, 1.4, 1.5, 1.5, 1.5, 1.5, 1.5, 1.6, 1.6, 1.6, 1.6) (N); JWf 
'« (55°0, pH = 1.4, 1.5) (H); (34-36°0, pH = 5.0) (Y); fnipM 

(33 c 0,—) (Y); JI|«^ (31 °0, P H = 6.9) (Y); Jf®RM (-, -) (H); 2£Mffi 
MifcMTOT (23°0, 37°G, 39°C, 40°C, 44°0, 46°C, 51°C, 57°C, pH = 2.4, 2.6, 
2.8, 4.6) (H); ' (27—46. 8 °G, pH = 2.1 —2.2) (N); (35°C, 

-) (H); S[ll« (30°G—32°G, pH = 2.8) (Y). 
mttm- H»: «ra§Ti§ (68°0, pH = 1.8) (H); Idl^r (40°0-50°0, pH 
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=2.4—3.o) (o); (p°c, ph=3.2) (h) ; m 

IJLJM (24.0T!—50.0°G, pH = 1.9-3.0) (iN). 

KlS 7 | (34°C, 45°0, 88°G, pll = 1.8, 4.6, 5.2) (H). 
mU- (60 °C, pH = 6.0) (H); MUI 

(68°0, pH = 6.2) (II); £§«JJ (65°C, pH = 6.8) (H); (43°C, 65°C, 89° 

0, pH = 1.8, 2.2, 3.6) (H); (33°G, pH = 3.4) (H); X-MM (48°0, pH 

= 1.4) (II); IfJlIM (50°C, pH = 4.0) (H); (30°0, pH = 4,1) (H); Sj§ 

(-, -) (H); (62°0, pH=5.4) (H). 

(4j-5=g, p h=i.4) (id ; ( 29.5° 

G, pH-1.8) (H);'^Iffi^iyi!lfStS^ (38.5°0, pH =1.8) (H); 

&sm (73.5°C, pH=?6.6) (H); (60°C, pH = 6.8) (II). 

&*. (46°G, pH = 6.4) (E & H); HI* (-, ~) (E & 

IT); mWgjtMUliM (-, pH=7.1) (E &H); (83°0, pH = 1.8) 

(E & H); )\ (37°C, pH = 6.6) (E & H); (- pH = 7.2) (E 

& H); 46 °C, 52°G, pH = 3.6) (E & H); 

(76 °C, pH = 3.0) (E & II); (23°0, pH = 1.7) (N). 

, M»: (46°G, pH = 1.8) (E); HJHM (73°G, pH = 6.8) (E); * 

(40°0, pH = 4,0) (E);.®l« 7 t (35°G, pH = 4.6) (E); m&M (46°0, pH = 
3.4) (H); (42.5°C, pH = 4.0) (H); M»M (42.5°0, P H = 

4.0) (H). 

MMWX-. Sli: IM® (57°C, pH = 1.8) (H); m £If«l 
(-, pH = 2.0) (II); (49°G—50°G, pH=1.6) (N); 

(43°G, pH = 1.4) (BO; (68°G, pH. = 6.8) (H). 

i®*: mmmmmmmm (42°o, p h=5.2) (e) ; (27°o, p h= 

6.8) (E). 

(50°C, pH = 2.2) (E); (SIM (49°0, pH = 2.1) (N). 
(54°G, 57°0, 59°0, pH = 4.9) (E). 

(40.5°C, pH = 6.8) (H). 

(61°0—63.5°C, pH = 7.5) (E & Y). 

(28°0, pH = 6.0) (Y). 

JL'MMJj- .*»: (31°0, P H = 3.0) (N); (48.0°C 

—50.0°G, pH=2.8) (N); (46.8°0, pH = 2.9) (N). 

Ill: (33.5°C—46.2°G, pIT = 2.0-2.9) (N); 

(31.9°G—50.0°G, pH =3.2—3.7) (N). 

mm: :®3 mm&iWi (58°c, p h=5.4) (e &y) ; 
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(E & Y); mm^mk (49.5°G, pH = 3.4) (E & Y); (66°C, pH 

— 3.8) (E & Y); Ifjffijj; (45°G, pH = 4.0) (N); (37°C, 44°C, pH = 

2.0, 4.0) (E & Y); (26.7°C-48°G, pH = 2.0-3.0) (N). 

m&MM- HM (30°C—41°C, pH. = 1.2) (E & Y). 

2. ft /$. I® ^ 

mMtm- 7o°c l o mx<=xvmt) t*&z 0 

89°g, mmmm% iw, mm ( 1942 )]; 88°g, iu&, mm 

(1942)]; 83°G, [ft*, MM (1942)]; 76°C, 

«« ec*, mm ( 1942 )]; 73°c, mmy, fggsMKm& m 

*, mm (1940)] 89°0 : 

HMJ§g: 23°C, («) 0fc3fe).T*&So 

JtMffi: « (1942) 12 *ffrvmMe>mge>ffi££WAO 

t 35°o jmt Lwmmjs. 5o°o, ttsi? 

23°o iifco ^L^*a©a§Mig£ io°o 

&t%.m<Dm<K?£7 a , 0 ' . 


Gallic 0)$ilPl] 

| 20°—29°C 

30°—39°C 

| 

40° —49 J C 

50°—59 C 

60°—69 C 

70°—79°C 

80°—89°C 

m m 

17 

76 

104 

34 

22 

3 

3 


iLuOlf: 10 MMSS 40°-49°0 CDMWIII^ 30-39°G Hfl 

t 50—59°c f£(D^4-X is°o fc&o, fe-e 


ffig£©®iI8 

-19°C 

20 s —34°C 

i 35°—49 U C ; 50°—64°C 

65°—79°C 

80 3 C- 

m m 

0 

! 52 

| 145 49 

10 

| ' 3 


HiiKM* 89°0, 23 c 0, HMSI* 35°O-50°G <Z>$-£5k%.%> 0 #? 

i-jS^-C, & <o $A L-C^^rC^^io^L-at±|EU 

0 ^ i sa 4 o tmit&iilrc & § *(t & 3 0 

3 . pH fig cd §g g 

fiffi pH fg: pH = 1.0, Jfc'MPliiffiJl (1942)]. ' pH-1.2, MiM [4fcH 

(1940)], mm (1942)], [ft*, *m (1940 )]. p h=i-.s, immm 

M [fffl (1940)], mm (1942)]. pH-1.4, [*ffl (1940)], [* (1942)], 

mux-MM iff*, mm (1942)], 1uiiin-si (M), (M 
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®). pH = 1.5, [*H (1940)] [$* (1942)]. 

fltK pH {g: pH = 7.5, DM, S'H (1942)]; pH = 7.2, g«H 

MM DM, BUS (1942)]. pH = 7.1, DM, B$S (1942)]. 

4- pH tub, m 

K pH = 1.0—1.9 <DMt pH = 6.0—6.9 OMt® 2 

&tr 1 i f* smh<h 3 mxh%b pH=6.0-6.9 0 MKm i # < 


pH lit 

1.0—1.9 

2.0—2.9 

3.0—3.9 

4.0—4.9 

b 

1 

cn 

VO 

6.0—6.9 

l 

0 


34 

17 

13 

12 

5 

13 

3 


iof pH j®fcBSL-t©*—oogss pH fitted 8>S>*ifc\,' 
1 > MS o 88 Lfu£fi L7citM«J5m 35°0—50°C 35°O-50°O 

DM© pHff04^3fe<i> i, ^0§n< MO, H 
j® pH fti L4C 4 1.0—4.9 4^-^©2El Jt<0M 


pH tt 

b 

1 

w 

b 

2.0—2.9 

3.0—3.9 

4.0- 4.9 

5,0—5.9 

ON 

VO 

t 

O 

b 

m m 

■ 

13 

7 

4 

; 9 

i 

3 

3 


(U;: tkilffi® 35°C 50°C f/g©£-i!SJ££■ >kL fc 15i'fr © pH tiKMO 


40°G—49°C L tc 

mm pH t^stK m*? ph=i.o— 1.9 p h m<om 

Xt^KXBbMmtM'PL pH=5.0 &±‘TH±WlML-?:fo&<D7s, M^MDLMH 


pH #: 

1.0—1.9 

! 

2.0—2.9 

3.0-3.9 

4-0—4-9 

5.0-5-9 

! 6.0 6.9 

a 

11 

10 

5 

6 

1 

2 


(at: 40°C—44°C pH 4S©1 M[j) 


1 . 0 — 4.9 cofa&jgm pH mtm^biiZo ph 

to&ftnm^bh'Cttfofo'o pH=6.o-7.o ^ 

Tk't-iw^&X'bb, 

*®#Mfco 

4 . Hi® mm 

5»iKio^uii2,t, mm: i*si, dM«, §fMm mm hw 

JUKI'S 4>©^ 30 *rm, Jp.M 2 >T\f\, T^iJ >J M 1 ^0r, raM 5 vjjfrt*, Wi 

MM, W.mttMM, W.WM, MM a ilM®II) S 
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Resume 

1. Centering around the life-condition of Cyanidium caldarium (Tilden) 
Geitler, all the data ever published in Japan were summed up, containing 
the author’s new data. The present alga was found heretofore from twenty two 
thermal springs in Japan and thirty two more spas were newly added, amounting 
to fifty four in sum total. This figure is some 16 per cent of all the spas where 
botanical investigations have hitherto been made. 

. 2. The proper names of all the spas where the present alga grows are 
enumerated. 

3. It was concluded that- the maximum heat tolerence of the alga is as high 
as 89 °C, minimum temperature is 23 °C and the optimum temperature is between 
35°C and 50°C. The record of the temperature of 89°C is the highest known in 
the world. 

4. With respect to the range of pH value (water reaction), the minimum pH 
value is 1.0, maximum pH value is 7.1 and the optimum pH value is presumably 
between 1.0 and 4.9. 

5. From the view point of- mineral components, the thermal springs where 
the present alga grows almost belong to acid-, sulphur-, alum-, vitriol-, hydrogen 
sulphide-, bitter-, or sulphate-springs, and it is, therefore, recognized that all these 
springs contain S0 4 ions or HS ions in their respective spring water. This fact 
closely relates to the fact that the present alga grows preferably in the spring water 
of lower pH value. 

si m x it. 


1 . 1 mm- (mo a) mmmm i<s: 4io, Eg. uc. 

2. --(1940 b) mm. mm&vwm. s: 1726. 

3 . -,-(i 94 i) *sm«580& 55 - 48i. 

4. -,-.- (1942 a) m 56 :.3V 

5. --—, -(1942 b) nn 56 : 129 . 

6. -,- (1942 c) «, 2, No. 3.: 2. 

7 . —:—- (1942 d) mu, w.msmm 56: 337 . 

8. -,-(1942 e) 0 )Dft Hf4l 2, No. 4 = 80. 

9. ^ran- (1940 a) DIR, &Wm&t 6:10, Fig. 14-3. 

10. -:—,-(1940 b) Kl® 6 : 268. 

n.-,-(1942) mmmm n •• n. 


— 23 - 





184 


RSfn 25 ^ 8 n 





12. Ig?f4#t-*BP (1912) ff# © fclt 5 MM Cyanidium caldarium (Tilden) Geitler Ott 

g'ratC^V'T. 12 : 41-42. 

13. - (1943 a) 57 : 302—382. 

1 4 . - (1943 b) ximwMmmm. t No. i : i78. 

15. (1939) 411* 6 : 10, Fig. 14-3. 

16. frMMUt (1948) ;J<©Ifefe. mm*s?"7 7 17 $?. 

17. 3fcfB§§- (1940) 3 Si. ffiWfr'Mtm 9 193, 199, 200. 

18. 4GHS- (1949 a) HUtJpi 4 $g. io : 164. 

19. .- (1941 b) RIJr.M 5 m, 10 : 244. 


OltfiU Xenoxylon latiporosum Oi'# ItO 

Yudzuru Ogura: Recommend a fossil wood Xenoxylon latiporosum as a leading 
fossil. 

i? au " fife Xenoxylon latiporosum (Cramer) Gotlian 

(1905) i.ii'-g-fbif iijB 4 I ), Pinites latiporosum Cramer (1868), Cedroxylon 

jatiporosum Schroter (1880), Araucarioxylon latiporosum Kraus (1872), Arau- 
carioxylon koreanum Felix (1887) 4 i5 hMlttli) 0 

tfft (i) (2) 

# SB SJ L, (3) 14- ttlltllf© 
(4) 

»7c;®»»Ao-ci'2>&i"£Wt L, JtK8*ff^ 
A&liiJ-, Y- 4 («W# 13, 1944) 0 

i <£>WZ$c3iX t° y V A )V>f v , -f Y 9 X, *'-7 9 K, 

ACS., iliii, i|90, I'd'iiii, 

y a 7 seoii-e % § 0 sa 9 *e t $ 

ai-o.^a^a^aine t 4 #-fx?>^it:i'S 0 

Sill og/f i $ it-ci' s 

JUS^C £iK Ala©@§ilii AAPlA' 

-\*bwo 

lta; c \ *j *. u 

^’SA £> JL -c 

Xenoxylon latiporosum £li]/Etii:5fAco 

d 5 fc G O/fbS-mfe t®S!I Lj,i U L 

4 v' 3 .7 ia#^<7) 4 CD Y &2AA |®iif ts© AtU 

Hill: A -5> RlilA i. Sio 

C --ireA-'Ac £ ® A 25 A 4 H H A®#)» 

44 [ElA#Y-$^ L.t 0 



Xenoxylon latiporosum 
x 250 



